Cloning, expression, purification, and characterisation of the dUTPase encoded by the integrated Bacillus subtilis temperate bacteriophage SPbeta.
The cDNA encoding dUTPase, an enzyme catalysing the hydrolysis of dUTP to dUMP and pyrophosphate, from the integrated Bacillus subtilis temperate bacteriophage SPbeta has been cloned and over-expressed at high levels in Escherichia coli. The resulting recombinant dUTPase was purified to homogeneity in one step by phosphocellulose chromatography with a final yield of 700 mg pure crystallisable protein per litre of bacterial culture. The molecular mass of the 142 amino acid polypeptide was 16 kDa as judged by electrophoretic analysis and gel filtration chromatography revealed the enzyme to exist as a homotrimer in solution. Isoelectric focusing indicated the isoelectric point to be 7. Functionality of the purified recombinant dUTPase was proven by demonstrating catalytic activity towards the substrate dUTP. The optimal activity of SPbeta dUTPase proved to be dependent on the presence of divalent metal ions, with Mg(2+) conferring the highest activity.